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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fan shroud for 
effectively reducing fan noise to be generated caused by 
rotation of a cooling fan and vibration of the fan shroud. 
SOLUTION: A fan shroud has a double pipe structure 
composed of an inner pipe 41 and an outer pipe 42 and 
is divided into interference chambers 48 by partition 
plates 41 so that the circumferential pipe length LF in a 
double pipe may hf> nns quarters of the specified 
acoustic wave length. Opening parts 49 are provided on 
the inner pipe 41 of respective interference chambers 
48. Since acoustic waves entered from the opening parts 
49 are reflected while the phase is reversed at 180° after 
the acoustic wave is transmitted by one quarters length, 
noise having the specified acoustic wave length is 
reduced. 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a fan shroud for 
effectively reducing fan 

noise to be generated caused by rotation of a cooling fan 
and vibration of the 
fan shroud. 

SOLUTION: A fan shroud has a double pipe structure 
composed of an inner pipe 

41 and an outer pipe 42 and is divided into interference 
chambers 4 8 by 

partition plates 41 so that the circumferential pipe length 
LF in a double pipe 

may be one quarters of the specified acoustic wave length. 
Opening parts 49 

are provided on the inner pipe 41 of respective 
interference chambers 48. 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a fan shroud for 
effectively reducing fan 

noise to be generated caused by rotation of a cooling fan 
and vibration of the 
fan shroud. 

SOLUTION: A fan shroud has a double pipe structure 
composed of an inner pipe 

41 .and an outer pipe 42 and is divided into interference 
chambers 4 8 by 

partition plates 41 so that the circumferential pipe length 
LF in a double pipe 

may be one quarters of the specified acoustic wave length. 
Opening parts 49 

are provided on the inner pipe 41 of respective 
interference chambers 48. 

Since acoustic waves entered from the opening parts 49 are 
reflected while the 

phase is reversed at 180° after the acoustic wave is 
transmitted by one 

quarters length, noise having the specified acoustic wave 
length is reduced . 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the fan shroud of the cooling 

fan installed in a construction equipment, large-sized vehicles, etc. 

[0002] 

[Description of the Prior Art] The global-placement view of the peripheral device of the fan shroud 
adopted as construction equipments, such as a hydraulic excavator and a crawler crane, is shown in 
drawing 5 . In drawing 5 , a cooling fan 1 1 is a suction formula fan directly linked with the prime mover 

12, and, ahead [ the ], the radiator 13 is arranged. The fan shroud 14 is attached in the side of a radiator 

13, and the air duct between a cooling fan 1 1 and a radiator 13 is formed. If a prime mover 12 drives and 
a cooling fan 1 1 rotates, the cooling wind absorbed from the front of a radiator 13 will pass a radiator 

13, will pass the inside of the fan shroud 14 further, and will be discharged behind a cooling fan 1 1 . 
Rotation of a cooling fan 1 1 generates fan noise, such as fan rotation sound depending on the rotational 
frequency, and a whizzing sound, a flow noise by the disorder flow of the air which met the fan shroud 

14, in that case. 

[0003] On the other hand, in order to preserve residents' living environment in a construction equipment 
in recent years, there is movement which regulates the noise, for example, the work noise criteria is also 
adopted instead of the noise criteria, i.e., fixed noise criteria, in a maximum idling speed of an engine. In 
fact, the ambient noise at the time of simulation workloads, such as digging, a run, and revolution, is 
evaluated, and, as for this evaluation, the further low noise-ization is demanded [ in / the construction 
equipment / the noise in a state with the dynamic body of a construction equipment, and ]. To such a 
demand, t he method of sticking acoustic material 15 on the internal surface of the fan shroud 14, and 
absorbing"fan noise is proposed as fan noise is shown in drawin g 6 , for example, as indicated by JP,7- 
11956,A. 
[0004] 

[Problem(s) to be Solved by the Invention] However, these fan expressions of noise are comparatively 
influenced by many factors, such as a size of the chip path clearance L3 which is L2/L1, the wings nose 
of cam of a cooling fan 1 1, and a crevice between the fan shrouds 14 of the amount L2 of foggings of 
the fan shroud 14 and the blade length LI of a cooling fan 1 1 to a cooling fan 1 1, and a configuration of 
the fan shroud 14, 1 1 configurations of a cooling fan, as shown in drawin g 5 . Therefore, in order to^*^ r >S 
reduce effectively the fan noise generated by such factor . just use of acoustic material is inadequa te. ^ 
[0005] Moreover, there are some which vibration of the fan shroud 14 serves as a noise source, and are 
produced besides fan noise, such as fan rotation sound mentioned above, and a whizzing sound, a flow 
noise of a shroud wall surface, in fan noise. Vibration of a prime mover 12 spreads vibration of such a 
fan shroud 14 to the fan shroud 14 through a frame with the drive of a prime mover 12, and it is 
generated by the periodic pressure fluctuation of about 1 1 -cooling fan air with rotation of a cooling fan 
1 1 . Therefore, as for the oscillation frequency, the about hundreds of Hz thing which is low frequency 
comparatively is contained. Then, if the oscillation frequency of the fan shroud 14 is in agreement with 
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the resonant frequency especially, the fan shroud 14 will emit a resonance and will bring a result which 
increases fan noise remarkably. 

[0006] Even if it is going to absorb sound by sticking acoustic material on the front face of the fan 
shroud 14 which mentioned above a comparativel y low frequency noi se resulting from v ibration of such 
a fan shroud 14, acoustic material is eltective wnen aosorbing sound a comparatively iiir noise of 1000 
or more HZs, and its absorption-of-sound effect is smaller than the property to a low frequency noise. 
Moreover, although raising the rigidity of the fan shroud 14 is also considered in order to prevent the 
resonance of the fan shroud 14, it is not desirable with the increase of a weight only at a mere rigid 
increase. 

[0007] The purpose of this invention is to offer the fan shroud who reduces effectively the fan noise 

generated according to the various factors mentioned above. 

[0008] 

[Means for Solving the Problem] 

(1) If it explains with reference to drawin g 1 -3 which show the form of 1 operation, invention of a claim 

1 will be arranged between a radiator 3 and a cooling fan 1, and will be applied to the fan shroud 4 
which forms the path of the cooling style which carries out a heat exchange to the cooling water which 
circulates through the inside of a radiator 3. And incidence of the acoustic wave of the cooling style 
which flows between cooling fans 1 is carried out, and the above-mentioned purpose is attained by 
making the acoustic wave interfere or resonate by having the loculus 48 which reduce the noise 
depended in the style of cooling. 

(2) Invention of a claim 2 is arranged between a radiator 3 and a cooling fan 1, and is applied to the fan 
shroud 4 which forms the path of the cooling style which carries out a heat exchange to the cooling 
water which circulates through the inside of a radiator 3. And the inner tube 41 which forms the path of 
the cooling style between cooling fans 1, They are two or more closing space divided into the hoop 
direction for every predetermined angle in the annular space between the outer tube 42 arranged as a 
double pipe to this inner tube 41, and an inner tube 41 and an outer tube 42. The above-mentioned 
purpose is attained by having two or more loculus 48 which have the opening 49 in which the acoustic 
wave of the cooling style which passes through between cooling fans 1 carries out incidence, and the 
acoustic wave which carried out incidence from the opening is made to interfere or resonate, and reduce 
the noise of the cooling style. 

(3) Invention of a claim 3 forms loculus 48 in the flowing direction of the cooling style more than a 
biseriate at least, and shifts mutually the frequency band of the acoustic wave reduced by each loculus. 
[0009] In addition, although drawing of the form of operation was used by the term of the above- 
mentioned The means for solving a technical problem explaining the composition of this invention in 
order to make this invention intelligible, thereby, this invention is not limited to the form of operation. 
[0010] 

[Embodiments of the Invention] Hereafter, the form of operation of this invention is explained with 
reference to drawin g 1 -3. Drawin g 1 is the global-placement view of a fan shroud and its periphery 
article. In drawing 1 , axis-of-rotation la of a cooling fan 1 is connected with the prime mover 2 through 
the non-illustrated belt, the pulley, and the clutch. A cooling fan 1 is a suction formula fan, and, ahead 
[ the ], the radiator 3 is arranged. Between a radiator 3 and a cooling fan 1, drawin g 2 and the fan shroud 
4 which shows a detailed configuration to 3 are arranged, and the path of the cooling style is formed. 
The end of the fan shroud 4 is attached in the side of a radiator 3, and the other end is arranged on the 
outside of the periphery of a cooling fan I . In addition, comparatively, as for the size of the chip path 
clearance L3 of L2/L1 and the direction of wings quantity of the fan shroud 4 and a cooling fan 1, this 
invention does not have a direct relation, and these values are determined for the amount L2 of foggings 
of the cooling fan 1 and the fan shroud 4 to the blade length LI of a cooling fan 1 as an optimum value 
from fields, such as noise and efficiency. 

[001 1] Next, the detailed configuration of the fan shroud 4 is explained using drawin g^ and 3. Drawing 

2 is the enlarged view of the fan shroud 4 shown in drawin g 1 , and drawin g 3 is the Ill-Ill line cross 
section of drawin g 2 . As shown in drawin g 2 and 3, it is the double-pipe structure which the fan shroud 
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4 has in the outside of the inner tube 41 of length W with bores Dl and D2 which are different by the 
cross direction, and an inner tube 41, and consists of an outer tube 42 of an outer diameter D3 and length 
W, and an inner tube 41 and an outer tube 42 bend a plate in a circle configuration, respectively, and are 
processed. The lock out plates 43 and 44 are joined to an inner-tube 41 and outer-tube 42 order end face, 
and the cross section of a double pipe has the core- box configuration surrounded by the inner tube 41, 
the outer tube 42, and the lock out plates 43 and 44. The building envelope of a double pipe is divided 
into three doughnut-like ^par^jjgn nm -rh ;i i nber 46a, middle room 46b, and back loc ulus 46c, by the 
middle plate 45 of two sheets with which the periphery edge and inner circumferenccTeflg c were joined 
to the inner tube 41 and the outer tube 42, respectively, a bore Dl and an outer diameter D3, as shown in 
drawing 2 . Namely, the loculus of the shape of a doughnut of a triplex row are installed in the direction 
in which a cooling wind flows. The division-into-equal-parts rate of the plenum-chamber 46a is carried 
out to a hoop direction by two or more dashboards 47 attached in the inner-tube 41 . outer tube 42 and 
the lock out board 43, and the middle plate 45 as further shown in drawin g 3 , and the interference room 
48 which is six whose duct length inside a double pipe is LF is formed. Thus, one opening 49 is formed 
in the about 47-dashboard inner tube 41, respectively, and each interference room 48 leads to the air 
duct of the cooling air which passes the inside of an inner tube 41 through opening 49 at the interference 
room 48 formed of two or more dashboards 47. In addition, although illustration is omitted, the division- 
into-equal-parts rate also of middle room 46b and the back loculus 46c is carried out to a hoop direction 
by the dashboard 47 like plenum -chamber 46a, and the interference room whose duct length is LM and 
LR, respectively is formed. 

[0012] Subsequently, operation of the gestalt of this operation is explained. If a prime mover 2 drives 
and a cooling fan 1 rotates, air will be inhaled from the front of a radiator 3. This air becomes the style 
of cooling, and a heat exchange is carried out to the prime-mover cooling water which flows the interior 
of a radiator 3, and it lowers a circulating water temperature. The cooling wind by which the heat 
exchange was carried out passes the inside of the inner tube 41 of the fan shroud 4, and is discharged 
behind a cooling fan 1 . Thus, in case a cooling wind passes the inside of the fan shroud 4, it becomes an 
acoustic wave and incidence is carried out to the interference room 48 from opening 49. The inside of 
the interference room 48 is spread to a hoop direction, it is reflected in the dashboard 47 of termination, 
and 180 degrees of phases are reversed and they spread again the acoustic wave by which incidence was 
carried out to the interference room 48 toward opening 49. Therefore, if it is set as 1/4 wave of the 
acoustic wave which wants to muffle each duct lengt h LF, LM, and LR, respectively, the noise of 
predetermined frequency will be muffled by interference of an incident wave and a reflected wave. If the 
duct length LF, LM, and LR is set up, respecti vely so that it may become 1/4 wave of the primary 
resonant frequency [ secondary / 3rd ] of the fan shroud 4 in this case, thej^SQnance^^ 
^frequency resulting from vibration of the fan shroud 4 can be reduced. 4 
[0013] Thus, since according to the gestalt of this operation the interference room was formed so that the 
fan shroud 4 might be made into double-pipe structure, a dashboard 47 and a middle plate 45 might 
divide the building envelope into two or more rooms and the duct length might become 1/4 wave of a 
predetermined acoustic frequency, even if it is the noise of low frequency, it can decrease. Moreover, 
since the fan shroud 4 became the structure reinforced with two or more dashboards 47 and middle 
plates 45 and the rigidity was raised, vibration of the fan shroud 4 and noise are reduced. 
[0014] With the gestalt of the above-mentioned implementation, although the fan shroud 4 was 
explained as the so-called interference formula silence structure, as shown in drawin g 4 , it can also 
consider as resonance formula silence structure. Drawin g 4 is the outline cross section of the fan shroud 
4 equipped with resonance formula silence structure. In drawin g 4 , the building envelope of the fan 
shroud 4 which makes double-pipe structure as well as drawin g 2 and the interference formula silence 
structure shown in 3 is trichotomized by the cross direction with two or more middle plates 45, and 
plenum-chamber 46a, middle room 46b, and back loculus 46c are formed, respectively. These plenum- 
chambers 46a, middle room 46b, and back loculus 46c are divided also into the hoop direction by the 
non-illustrated dashboard so that it may become the resonant chamber of the predetermined volume V, 
respectively. Thus, the cervix 50 of board thickness t and the effective-area product S is formed in the 
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inner tube 41 of each formed resonant chamber, and the resonator is formed in it. The res onance 
frequen cy determined by the volume V of a reson ator, board thickness t, and the effective^areaTTfeduct S 
Serves as a predetermined value which is ditterent with the resonator rormed in plenum-Chamber 46"H^— 
the resonator formed in middle room 46b, and the resonator formed in back loculus 46c, respectively. 
When an acoustic wave carries out incidence to such a resonator, the amplitude of the air of the cervix in 
a predetermined resonance frequency becomes large, friction arises, and only the energy near [ this ] 
frequency is muirled. Therefore, a noise predetermined by setting up suitably volume V, board thickness 
t, and the effective-area product S can be muffled. 

[0015] In addition, in the gestalt of the above operation, although the building envelope of a double pipe 
is divided into three at shaft orientations, it is not limited to this, and although division of a hoop 
direction considered as the division-into-equal-parts rate, it is not necessary to consider as a division- 
into-equal-parts rate depending on the case. Furthermore, it not only reduces the resonance of a fan 
shroud, but you ma y setu pduct length so that fan nois& such as fan rotation sound, a whizzing sou nd, 
^nd-aJlQw-flO K 3 o ot c F Tan sliiouU wall suifaco, may bfr - rerincrri . You may stick a^ rmstir material a 
d ouble-pipe front face further apain. Moreover, the abrupt change of the air duct configuration of a fan 
shroud is avoided, and making an air duct configuration into the so-called bell-mouth configuration so 
that it may become a smooth air flow is also considered. Furthermore, although the cooling fan was 
made into the induced draft fan, a fan shroud can be made the same composition even if it is the pushing 
formula fan by whom a cooling fan is installed ahead of a radiator. You may be made to muffle two or 
more acoustic frequencies simultaneously further again combining interference formula silence structure 
and resonance formula silence structure. Moreover, you may set up the configuration of a middle plate 
and a dashboard, number of sheets, etc. so that the resonant frequency of a fan shroud may serve as a 
predetermined value. Furthermore, this invention is applicable also to what installed the oil cooler in the 
preceding paragraph of a radiator. 
[0016] 

[Effect of the Invention] Since the interference room or the resonant chamber was established in the fan 
shroud according to invention of a claim 1 as explained to the detail above, predetermined sound can be 
reduced. Moreover, since according to invention of a claim 2 the fan shroud was made into double-pipe 
structure, and the interior of a double pipe was divided so that it might become a predetermined angle at 
a hoop direction, it also becomes raising the rigidity of a fan shroud and a predetermined fan noise can 
be reduced effectively. Furthermore, according to invention of a claim 3, since the interference room or 
the resonant chamber was established in the flow direction of the cooling style more than the biseriate, 
the noise of two or more acoustic frequencies can be reduced simultaneously. 
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